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The inflorescence of Pavetta gardeniifo/ia is a thyrse. The entire 
inflorescence as well as each unit develops in stipular cavities 
lined by dendroid colleters associated with leaf nodulating 
bacteria . Excepting the bicarpeliate ovary, the epigynous flowers 
are tetramerous, gamopetalous with epipetalous stamens. The 
vascularization of the flower is discussed in detail. 
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Die bloeiwyse van Pavetta gerdeniifolia is 'n tirse. Die totale 
bloeiwyse sowel as elke onderdeel ontwikkel in die holtes wat 
deur die steunblare gevorm word. Die holtes is uitgevoer met 
vertakte kleefhare wat met blaarknopvormende bakteriee 
geassosieer is. Afgesien van die tweehokkige, onderstandige 
vrugbeginsel is die blomme tetrameries, gamopetalies met 
kroonstandige meeldrade. Die bearing van die blom word in 
besonderhede bespreek. 
S.-Afr. Tydskr. Plantk. 1982, 1: 18-21 
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Introduction 
Pavetta gardeniifolia A. Rich. is indigenous in South 
Africa. It is better known by its synonym P. assimilis 
Sond. Bridson (1978) who clarified this synonymy, 
recognized two varieties of P. gardeniifolia. As the 
inflorescence branches , pedicels , laminas and calyxes of 
the plants studied were glabrous, the plant dealt with 
here is variety P. gardeniifolia var. gardeniifolia and not 
P. gardeniifolia var. subtomentosa K. Schum. 
The genus Pavetta is characterized by bacterial leaf 
nodules which are transferred from one generation to the 
next by the seed. Grobbelaar & Groenewald (1974) found 
that the bacteria in the leaf nodules of Pavetta do not fix 
elementary nitrogen as was claimed by earlier workers. 
Bacteria-free seed is needed for further nitrogen fixation 
experiments. The morphology of the inflorescence and 
flower was included to get a complete picture of the 
localization of the bacteria at different stages of flower 
development , but because of the lack of information in 
this field the project developed into a more detailed study. 
Material and Methods 
The material used was collected in the garden of the Botany 
Department of the University of Pretoria. The vasculari-
zation of flowers and buds was examined after clearing , 
using the following procedure: Fresh or FAA-preserved 
buds and flowers were heated briefly in 70% ethanol , 
followed by a brief rinse in distilled water and heating 
in 8 M KOH. A brief rinse in distilled water preceded 
placement of the material in concentrated household 
bleach (Javel) until clearing had been achieved after 
which dehydration was effected by using a graded ethanol 
series. Specimens were transferred to xylene and 
mounted in Herr's (1971) clearing solution. With this 
technique we overcame the clearing problem encountered 
by Periasamy & Parameswaran (1965). 
For the preparation of the semi-thin sections, material 
was dissected and fixed in 6% glutaraldehyde in 0 ,05 M 
cacodylate buffer. It was dehydrated , and embedded in 
glycol methacrylate (GMA) according to Feder & O'Brien 
(1968). The monomer mixture used , was described by 
Von Teichman & Robbertse (1981). 
GMA sections, 2 flm thick, were cut with glass knives 
on a Porter Blum MT-1 or Reichert OM U3 ultramicro-
tome . The 'Periodic Acid-Schiff Reaction ' (PAS) was 
carried out according to Feder & O'Brien (1968), using 
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0,5% 2,4 dinitrophenyl hydrazine (DNPH) in 15% acetic 
acid (for 30 min) as the blocking agent. Sections were 
counterstained for 1-5 min in 0,05 % toluidine blue in 
benzoate buffer at pH 4 ,4 (Sidman et al. 1961). 
Observations and Discussion 
Inflorescence 
The development of the inflorescence stretches over a 
period of about 13 months. Bud initiation occurs during 
late October or early November and anthesis takes place 
in December of the next season. The inflorescence bud, 
enclosed by a stipular sheath , consists of three secondary 
buds of which the central one is larger and more complex 
than the lateral ones . The latter form the basal dichasia 
(Figures 1A (i) + (ii». Each secondary bud is again 
protected by its own stipular sheath . The central bud 
consists of three tertiary buds each of which in turn is 
enclosed in its own sheath and which form the three apical 
dichasia (Figure 1A (iii» . The five partial inflorescences 
or dichasia are, however , not always fully developed, 
because of reduction and or congenital fusion (Figure 1 
B-E). The fully developed inflorescence of P. gardeniifolia 
is therefore a thyrse and conforms to the 'Zentraltypus' 
of the Rubiaceae inflorescence types (Weberling 1977). 
The basic plan of its main branches closely resembles that 
of Cinchona lancifolia described by Weberiing (1977, 
Figure 1). The inflorescence of Tarenna asiatica (Periasamy 
& Parameswaran 1965) was also described as a dichasial 
cyme. 
A 
Figure 1 Diagrams of the inflorescence of Pavetta gardeniifolia (A , B, 
C) ; D and E show only the three apical dichasia. 
Longitudinal sections of young inflorescence buds 
showed that numerous mucilage-secreting dendroid 
colleters occur on the inner surface of the enclosing 
stipular sheath. These colleters were described by Lersten 
(1974b) in vegetative buds of many Rubiaceous species. 
In P. gardeniifolia these colleters consist of an axis, which 
19 
is reduced to a larger or lesser extent, and extremely 
elongated epidermal cells which are distally entirely 
separated from each other. We , therefore , confirm the 
view of Lersten (1975) that dendroid colleters are 
associated with leaf-nodulated species . The 'very charac-
teristic and peculiar glandular processes' which develop 
on the young bracts and bracteoles in the inflorescence 
buds of Tarenna asiatica (Periasamy & Parameswaran 
1965 , Figure 28) are without doubt also dendroid colleters. 
The leaf nodulating bacteria which are already present 
in the plumule (see Von Teichman & Robbertse II in 
press) , survive in the stipular cavity filled by mucilage 
secreted by dendroid colleters. They enter the flower 
during its ontogeny and are enclosed in the inferior ovary 
when the carpel primordia fuse (Figure 2) . 
Figure 2 Longitudinal section of very young flower bud . A - anther; 
Ca-sepal ; Co-petal ; S-style primordium. 
Flower 
The flowers of Pavetta gardeniifolia are actinomorphic , 
tetramerous, bisexual and epigynous. In these aspects the 
flower of P. gardeniifolia resembles that of Knoxia 
corymbosa (Shivaramiah & Ganapathy 1961); Oldenlan-
dia dichotoma and Borreria stricta (Siddiqui & Siddiqui 
1968 a & b) and to a lesser extent that of Rondeletia 
amoena (Shivaramiah & Dutt 1964) where the flower is 
pentamerous. Although the gamopetalous corolla seems 
to be glabrous, careful examination shows that fine hairs 
are present on the inside of the corolla tube. The reflexed 
lobes are shorter than the tube. Buds show a contorted 
aestivation. 
In P. gardeniifolia the stamens are epipetalous, basifix 
and alternate with the corolla lobes, the filaments being 
much shorter than the anthers. The latter are dithecous, 
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linear , acuminate and dehisce introrsely by longitudinal 
slits. 
The partitioning of the bilocular ovary seems to be 
complete and the placentation is axile. Each locule 
contains a solitary , hemitropous, unitegmic ovule. 
Fagerlind (1937) found that the ovules of Houstonia had 
erroneously been described as 'ategmic' , due to an extreme 
reduction of the nucellus. More detail about the ovule is 
given in the second paper of this series. 
In very young flower buds of P. gardeniifolia the style 
is split in the upper part (Figure 2) , while the mature style 
is solid , as was also found in Borreria stricta. Periasamy & 
Parameswaran (1965) described the ontogeny of the 
single style of Tarenna asiatica as originating from four 
primordia 'at the apex of the gynoecium ', which form two 
styles that eventually fuse into a single two-lobed stucture. 
The authors stated that the conduplicate style 'chiefly met 
with in the members of the Ranales is exhibited in the 
ontogeny of the Rubiaceae, although nothing of such a 
structure is retained in the mature flower '. Lloyd (1899 
& 1902) described the mature, solid style of three species 
as being composed of three distinct tissues , the innermost 
being a 'conductive tissue'. In Pavetta gardeniifolia the 
protruding style is much longer than the corolla. In many 
longitudinal sections we noted large, elongated cavities 
filled with mucilage harbouring numerous bacteria in the 
base of the style. 
The bifid papillate stigma of Pavetta gardeniifolia 
conforms to that of Borreria stricta (Siddiqui & Siddiqui 
1968b) , while in Houstonia coerula and H. longifolia 
(Fagerlind 1937) the style bears two stigmas. 
Even in young flower buds of P. gardeniifolia a well 
developed annular disc is found at the base of the style. 
In Borreria sfricta on the other hand 'two semilunar nectary 
glands are situated at the base of the style', (Siddiqui & 
Siddiqui 1968b). 
The vascular anatomy of the flower 
The stele at the base of the flower contains eight major 
vascular bundles (Figure 3b). From this point upwards , 
the bundles diverge , together with independent smaller 
branches supplying the receptacle (Figures 3a & 4) . The 
four major sepal bundles bifurcate near the base of the 
sepals; one branch forming the main vascular bundle of 
the sepal, the other representing one of the lateral sepal 
branches. 
The four major petal bundles have a smaller diameter 
than the sepal bundles . Two of these form branches only 
at the base of the petals . The two other petal bundle 
split radially; one bundle entering the petal, while the 
other splits tangentially to form two lateral sepal bundles 
supplying two adjacent sepals. 
Although lateral calyx branch formation is not constant, 
the description above is regarded as the most commonly 
observed. Lateral bundles in mature flowers anastomose 
to form a girdle of vascular tissue in the base of the calyx 
which obscures the origin of the branches (Figures 3 & 4). 
All eight major bundles form smaller traces supplying the 
disc. These tracees form a dense network of vascular tissue 
around the base of the disc. In flowers where the corolla 
tube has already been shed as in Figure 3a, it can be seen 
that the terminal part of the disc is not vascularized as 
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Figure 3a Basal part of flower , cleared to show vasculature (compare 
Figures 3b & 4). db-dorsal bundle. 
Figure 3b Reconstructed diagram of a series of transverse thin sections 
of segment be tween arrows in Figure 4 to show vascular supply-the 
numbers correspond with those in Figure 4. ob-ovule bundles. 
has also been reported by Periasamy & Parameswaran 
(1965) in Tarenna asiatica. 
The dorsal traces to the two carpels diverge from two 
petal traces at about the height of the ovules, although 
in some of the flowers one or both of these traces arise 
independently from the pedicel stele. 
The two ovule bundles which are remnants of the fused 
ventral carpel bundles differentiate basipetally and link 
up with bundles in the pedicel stele. Similar bundles in 
S. Afr.]. Bot. 1982 , 1(112) 
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Figure 4 Diagram of young, cleared flower to show vasculature (com-
pare Figures 3a & 3b). a-anther; db-dorsal bundle; a-ovule ; ob-ovule 
bundles; s-stigma; 2 , 4 , 6 & 8-sepal bundles; 1, 3, 5 & 7 - petal bundles. 
Tarenna asiatica were described by Pariasamy & Para-
meswaran (1965) as being ventral bundles . 
One of the major differences between Palletta gar-
deniifolia and Tarenna asiatica is the fact that in Palletta, 
the stamen traces diverge from the petal traces in the base 
of the petal and not in the basal part of the ovary as in 
Tarenna. 
Conclusions 
Although a certain amount of reduction does occur, the 
inflorescence of Palletta gardeniifolia conforms to the 
'Zentraltypus' of the Rubiaceae as described by Weberling 
(1977). 
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The fragrant epigynous gamopetalous flowers with 
epipetalous stamens are typical for the Rubiaceae. Very 
little information about the vasculature of Rubiaceous 
flowers is available and much more work in this field is 
needed before any phylogenetic trends can be identified. 
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